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BEHAVIOR  OF  THE  RETICULOENDOTHELIAL  SYSTEM 
IN  EXPERi:aiNT^LLY- INDUCED  ANTHRAX 

/Following  is  e  translation  of  an  article  by 
!  Stefano  Marradi  Fabroni  of  fTinica  del  Lavoro 

(Industrial  medicine  clinic )  of  the  University 
of  Milan,  Italy,  in  *ne  Ii alian-language  publi¬ 
cation,  La  Medicira  del  Lavoro  (Industrial  med¬ 
icine),  Vol.  25,  ;p-  379-3^3  (19342/* 

The  interesting  research  which  has  been  published  in 
recent  years  /Translator's  note:  ante-19347in  Germany,  Italy 
and  France  on  the  reticuloendothelial  system  has  brought  to 
light  the  important  contribution  made  by  it  in  various 
hematopoietic,  metabolic  end  erythrocytolytic  functions. 

This  research  has  also  indicated  how  several  still  unsolved 
problems  of  mithridatism  end  problems  associated  with  immu¬ 
nity  must  be  attributed  to  ti  is  system. 

If,  however,  we  were  to  try  to  summarize  all. the  var¬ 
ious  attempts  at  exploration  of  this  system,  we  would  be 
obliged  to  bring  to  the  fore  a  wide  diversity  of  uncertain 
conclusions*  Such  results,  vhich  at  first  sight  might  seem 
even  contradictory  or  paradoxical,  must  surely  have  an  im¬ 
portant  significance  of  their  own,  indicating  the  multipli¬ 
city  of  activities  which  arc  strengthened  or  augmented  by 
the  reticuloendothelial  svslcm,  identified  as  that  mesenchym¬ 
al  residual  tissue  scatterer  ?o  widely  throughout  the  body 
tissues  and  which  has  not  nr;  'rgone  morphological  differenti¬ 
ation,  but  which  represent  *  <n  organic  defense  reserve.  This 
highly  important  defense  reserve  is  called  upon  by  the  organ¬ 
ism  whenever  It  finds  itself  threatened  or  attacked  by  any 
^pathological  condition. 

This  organic  substrate,  working  in  perfect  harmony 
with  the  organism,  remains  In  an  embryonic  state  and  its  dif¬ 
ferentiation  works  rather  gradually  whenever  it  is  stimulated 
by  organic  necessity;  this  explains  its  operation  in  infecti¬ 
ous  conditions  by  phagocytosis  with  intracellular  neutralica- 
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tion  of  toxins  and  the  production  of  antibodies*  It  also 
ploys  a  definite  and  decisive  role  in  cellul  id  humoral 
(body-fluid)  immunities . 

Most  scholars  have  attempted  to  delineate  the  anatom¬ 
ical  and  physiological  limits  of  the  reticuloendothelial 
system  with  the  aid  of  so-calJed  “blocking*1,  a  method  where¬ 
by  specific  powers  of  the  reticuloendothelial  system  are 
stopped  or  inhibited;  this  method  of  investigation,  although 
possible  theoretically,  offers  insuperable  obstacles  to  its 
practical  achievement  because  (1)  the  amount  of  any  colloid 
used  taken  up  by  the  reticuloendothelial  system  will  depend 
strictly  on  the  fineness  of  the  colloidal  micelle; (2)  be¬ 
cause  it  is  so  difficult  to  sensitize  the  reticuloendothe¬ 
lial  system  at  all  levels  and  (3)  above  all  else,  because 
the  manner  in  which  the  colloid  is  introduced,  the  quantity 
of  colloid,  the  rate  at  which  it  is  added  and  the  kind  of 
colloid  used,  whether  organic  or  inorganic,  will  at  times 
indues  the  reticuloendothelial  system  to  reduce  its  specific 
powers  and,  at  other  times,  will  act  to  render  its  specific 
powers  non- functional . 

The  author  recently  carried  out  several  investiga¬ 
tions  (1)  to  this  end,  lending  him  to  conclude  that  the 
introduction  into  the  organism  of  a  colloidal  substance 
capable,  as  la  known,  of  becoming  fixed  to  the  cells  of  the 
reticuloendothelial  system,  constitutes  a  stimulus  to  the 
reticuloendothelial  system' s  cells  inducing  a  state  of 
higher  resistance  to  the  action  brought  about  by  the  secon¬ 
dary,  subsequent  introduction  of  salts  of  heavy  metals  and 
since  there  is,  in  addition,  an  optimum  action  of  such  a 
stimulus,  the  resistance  once  again  starts  to  drop  off 
'beyond  some  point. 

The  investigations  which  are  the  subject  of  this 
paper  were  carried  out  using  identical  stimulation  therapy 
though  with  three  different  colloids  and  their  purpose  was 
to  determine  whether  the  increase  in  allergy  and  resistance 
thus  obtained  could  be  made  to  show  themselves  in  the  organ¬ 
ism's  reaction  against  additional  provocation  induced  by  an 
infectious  condition  (anthrmc)  . 

in  these  investigations ,  too,  th^  author  used  rabbits 
for  his  experiments  and  he  divided  them  into  three  separate 
groups  according  to  the  typo  of  colloid  which  was  injected.  . 
Each  group  was  further  subdivided  into  two  subgroups;  the 
first  of  the  two  subgroups  was  a  control  group  left  untreated 
with  stimulating  substances  before  they  were  inoculated  with 
anthrax.  The  second  subgroup,  on  the  contrary,  was  given 
preliminary  intravenous  injections  containing  for  the  first 
main  group  absolution  of  J  ml.  of  2%  silver  protein  in  • 
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physiological  solution,  lor  vhe  second  main  group  milk  and 
for  the  third  group  collord.il  iodine* 

The  anthrax  inoculation  w«s  carried  out  by  subcutan¬ 
eous  injection  of  a  suspei 'sir  of  germ a  in  an  inoculating 
loop. 

Every  three  days  fio-i  the  ti;*e  of  inoculation  the 
author  gave  these  animals  ar  intravenous  injection  of  the 
same  amount  of  the  colloid  i  <>  reinforce  the  stimulative 
action.  The  results  obtained  ,*t  o  given  in  the  following 
tables: 
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Table  1  legend 

(a)  Table  1 

(b)  Rabbits  injected  with  milk 

(c)  After  24  hrs.,  4fc  -us.,  72  hrs.,  96  hrs*,  120  hr 

(d)  Control 

(•)  Inoculation  with  anthrax 
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Table  2  legend  , 

(a)  Table  2 

(b)  Rabbits  injected  with  silver  protein 

(c)  After  24  hrs.,  41!  hrs.,  72  hrs..  96  hre.,  120  hrs. 

(d)  Control 

(e)  Inoculation  with  anthrax 
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Table  3  legend 

(a)  Table  3 

(b)  Rabbits  injected  with  colloidal  iodine 

(c)  After  24  hr*.,  4*  hr#,,  72  hrf.,  96  hrs.f  120  hr*. 

(d)  Control 

(e)  Inoculation  with  .rnthrax 

The  tables  given  above  present  sufficient  evidence 
of  the  fact  that  the  reticuloendothelial  system  on  being 
adequately  stimulated,  is  capable  of  increasing  the  body's 
organic  powers  of  defense  apninst  toxic  action  by  metal 
salts,  but  the  reticuloendothelial  system  does  not  behave 
in  the  saam  way  against  anthrax  infection.  On  close  examin¬ 
ation  it  would  seem  rather  that  the  powers  of  defense  reacted 
even  more  inadequately  in  those  anitonls  whose  reticuloendo¬ 
thelial  systems  had  been  previously  stimulated,  than  in  the 
cases  of  the  control  animals, 

Xn  fact,  in  those  experiments  where  silver  protein 
or  milk  were  used,  none  of  the  animals  trestsd  rssisted  more 
than  ths  control  animals  to  invasion  by  septleeede  and  only 
thos*  which  had  baan  praviously  sensitised  by  colloidal  lodin# 
showsd  any  modast  increase  in  resistance. 

We  do  not  believe,  however,  that  on#  need  attribute 
thia  feet  to  any  affective  protective  action  on  the  pert  of 
the  reticuloendothelial  system,  but  that  perhaps  it  wee  rather 
due  to  the  antitoxic,  bactericidal  action  of  the  colloidal 
iodine  micelle,  picked  up  and  carried  on  by  the  phegocytel 
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elements  which  in  this*  way  would  hnve  found  an  aid  in  carry- 
in*  out  their  phagocytal,  •  i  *»rio3  y tic  function. 

On  the  whole  then  w--  s  ould  try  to  explain  the  reasons 
for  the  reticuloendothelial  -stem's  failure  to  carry  out  a 
defenslvef  protective  action  against  anthrax  infection,  even 
though  it  had  been  previously  acted  upon  by  an  adequate  stim¬ 
ulus  capable  of  increasing  it-  powers  of  response. 

Because  of  this  it  is  necessary  to  considsr  how  it  is 
thst  ths  monocytes  appear  con ^iderably  increased  in  the  cir¬ 
culation  following  this  stimulus,  whereupon  the  first  phase 
of  reticuloendothelial  reaction  begins.  These  elements, 
powerful  macrophages,  seem  to  begin  to  carry  out  thsir  tasks 
ss  soon  as  the  anthrax  inoculation  is  given,  but  in  our  case 
tils  ao -Ly  tic  sc  a*.  — 1  v -  to  appear  due  — .  i resisccnce 

of fared  by  the  germs,  which  survived.  This  explains  how  the 
germs,  englobed  only  by  monoevtes,  were  transported  by  them 
end  rapidly  disseminated  throughout  the  entire  organism,  frus¬ 
trating  every  further  defensive  action  on  the  part  of  the  or¬ 
ganism  and  thereby  establishing  the  clinical  picture  of  septi¬ 
cemia* 

It  can  be  decisively  stated  that  the  protective  and 
defensive  action  which  we  succeeded  in  inducing  in  the  reti¬ 
culoendothelial  syatem  and  t*h  ch  was  supposed  to  limit  and 
overcome  the  infectious  process,  showed  itself  to  be  inade- 
<iuate  to  the  resistance  and  toxic  infectiousness  of  the  germ 
sad,  moreover ,  was  actually  converted  into  a  means  for  more 
rapid  dissemination  of  the  germs.  This  would  also  explain 
ths  greater  resistance  to  infection  shown  by  the  control  ani¬ 
mals  which,  not  having  been  previously  stimulated,  showed 
thsmsslvss  to  be  at  ths  moment  of  inoculation  lass  equipped 
with  those  elements  or  factor*  which,  in  our  case,  instead  of 
protecting  ti#  animal,  ware  reduced  to  means  by  which  ths 
farms  could  be  disseminated. 

Vs  believe  we  can  assume  that  ths  ret J euloendothelial 
system  rssctsd  to  ths  previously  Induced  stimulus,  increasing 
its  defensive  powers*  These  powers  .eust  not  be  taken  ae  be¬ 
ing  in  any  sense  absolute  because,  as  w«  have  assn,  they  ere 
held  within  biological  and  biodynamic  lisltf  beyond  which  the 
defensive  action  la  canceled  out  if  not  actually  convartad 
into  actual  aerloua  damage. 

\  SUiiHART 

V  . 

/In  a  aarlaa  of  J5  axperiments  carried  out  on  rabbits 
the  author  first  sensitised  the  reticuloendothelial  system 
by  parenteral  injection  of  colloidal  substances  (silver,  milk 
and  iodine)*  The  enimaile  ware  subsequently  inoculated  with 
anthrax  • 
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It  was  noted  that  tue  -tate  of  allergy  and  resistance 
induced  by  the  stimulating  action  on  the  reticuloendothelial 
system  did  not  make  itself  felt  against  anthrax  infection, 
while  it  seemed,  instead,  that  the  defensive  powers  reacted 
more  ineffectively  in  sensiti/cd  animals  than  in  control  ani¬ 
mals  • 

The  author  believes  tii.  t  these  results  are  attributable 
to  the  fact  that  the  monocytosis  induced  by  t*®  stimulating 
action  on  the  reticuloendothelial  system  represents  a  barrier 
which  can  easily  be  overcome  nv  the  infectious  power  of  the 
anthrax  germ  so  that  these  germs,  resisting  the  phagocytel 
and  bacteriolytic  action  of  i  e  monocytes,  would  be  englobed 
by  the  monocytes,  carried  jlony  hy  them  and  distributed 
throughout  the  body  in  a  live  state,  thereby  speeding  up  end 
aiding  epread  c r 

HE P£ HENCE 

(l)  Pabroni  S.M.,  "The  ret icuioendothellal  system  in 
defense  of  the  organism  against  the  aalta  of  heavy  metala." 
Haamatologlca,  Vol *  X,  No.  I,  1929. 
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